We introduce a new property of the discrete Sugeno integrals which can be seen as their characterization, too. This property, compatibility with respect to congruences on [0, 1], stresses the importance of the Sugeno integrals in multicriteria decision support as well.
coordinate, and satisfies two boundary conditions A(0) = A(0, . . . , 0) = 0 and A(1) = A(1, . . . , 1) = 1. For more details concerning aggregation functions we recommend the monographs [1] and [9] . t ∧ m({i ∈ N | x i ≥ t}) .
Two equivalent expressions defining the Sugeno integral Su m are
and
x (i) ∧ m({(i), . . . , (n)}) ,
where ( -comonotone maxitive, Su m (x ∨ y) = Su m (x) ∨ Su m (y) whenever x and y are comonotone, i.e., (
Several other properties of Su m can be found in [16] or in [5] . ii) A is a Sugeno integral, i.e., there is a capacity m so that A = Su m (observe that m is given by m(E) = A(1 E ), where 1 E is the characteristic function of the set E, 1 E (i) = 1 if i ∈ E and 1 E (i) = 0 otherwise);
iii) A is median decomposable, i.e., for any
Due to [5] This short note is organized as follows. In the next section, compatible n-ary aggregation functions are studied and their link to Sugeno integrals is shown. In Section 3, the impact of our results to multicriteria decision support is discussed.
Finally, some concluding remarks are added.
Congruences on [0, 1] and compatible aggregation functions
Recall that roughly, a congruence C on an algebraic structure is an equivalence relation preserving the basic operations in the considered structure. The exact definition in case of lattices is as follows:
ence on L whenever it is an equivalence relation preserving the join ∨ and the
For more details concerning lattice congruences and the next result we recommend [10] . For the sake of selfcontainedness, we prove the following proposition.
Proposition 2.2. The following are equivalent:
Let us note that each singleton is also considered as an interval of [0, 1].
is the C-equivalence class containing the element x. For any u, v ∈ J x , u < v,
Now, it is enough to define k x as a mid-point of Proof. Let A be a compatible aggregation function. For x ∈ [0, 1] n and k ∈ N , denote δ = A(x), α = A(x k ) and β = A(x k ). Due to the monotonicity of A, obviously α ≤ δ ≤ β. Suppose that x k < δ and consider a partition
Due to the compatibility of A we obtain
. Again, due to the compatibility of A, it holds A(x), A(x k ) ∈ {x}
for some x ∈]x k , 1], i.e., δ = α. Hence, x k < α ≤ β, and
Using a similar reasoning, we obtain in the case x k > δ the equality δ = β, in-
Finally, if x k = δ, due to the above mentioned fact α ≤ δ ≤ β we obtain Similarly, the join ∨ is compatible for any arity, and thus
i.e., based on formula (2), Su m (x), Su m (y) ∈ C, proving the compatibility of 
Scale invariant aggregation functions
Consider a bounded chain L as a scale for the score in multicriteria decision linked to n criteria. Then the normed utility function A : L n → L can be seen as an aggregation function on L. For a bounded chain L 1 , the epimorphism ϕ : L → L 1 is a surjective homomorphism, i.e., L 1 = {ϕ(x) | x ∈ L}, and for
. Let us note, that it can be easily verified that in this case ϕ is a lattice homomorphism, i.e., it preserves the lattice operations ∧ and ∨. (ii) Similarly, the centesimal half up rounding is related to Having an aggregation function A on L, its desirable property is the compatibility with the above mentioned epimorphisms.
The next characterization of scale invariant aggregation functions on L follows from Theorem 2.4 (adapted for bounded chains). 
Proof. To see the necessity, it is enough for any epimorphism ϕ :
is given by ϕ m (I) = ϕ m(I) . Since ϕ preserves the lattice operations, for
Suppose now that A is scale invariant. For any congruence C linked to an interval partition P of L, put L 1 = P, and ≤ L1 given by P 1 ≤ L1 P 2 , P 1 , P 2 ∈ P, whenever there are x ∈ P 1 and y ∈ P 2 such that
given by ϕ(x) = P ∈ P, x ∈ P , is an epimorphism linked to the partition P.
Due to (4), there is an aggregation function B :
However, then for any x, y ∈ L n such that (x 1 , y 1 ), . . . , (x n , y n ) ∈ C it holds ϕ(x 1 ) = ϕ(y 1 ), . . . , ϕ(x n ) = ϕ(y n ) and thus . For x = (0.54, 
(ii) In the case of centesimal half up rounding, 
